The present study was designed to investigate the effect of rutin on over dose acetaminophen -induced hepatotoxicity with overdose in rats. Adult male albino rats were divided into four groups. Group 1 served as control and group2: rats received rutin .Hepatotoxicity where received induced in groups 3&4,where group 3 rats were given acetaminophen (750mg/kg b.w) every 72h over a period of 21 days then left for 30 days without any treatment .Group 4: rats receiving dose of acetaminophen for 21 days (750mg/kg b.w) every 72 h then treated orally with rutin 25mg/kg b.w daily for 30 day.
Introduction
Liver is a large, organ that sits on the right side of the belly. Weighing about 3 pounds, the liver is reddish-brown in color and feels rubbery to the touch. Normally the liver can not fell it is because protected by the rib cage. The liver has two large sections, called the right and the left lobes. The gallbladder sits under the liver, along with parts of the pancreas and intestines. The liver and these organs work together to digest, absorb, and process food (Larson et al., 2005).
Liver's main job is to filter the blood coming from the digestive tract, before passing it to the rest of the body. The liver also detoxifies chemicals and metabolizes drugs. As it does so, the liver secretes bile that ends up back in the intestines. The liver also makes proteins important for blood clotting and other functions. Acetaminophen is commonly used analgesic and antipyretic drug that is regarded as being safe at therapeutic doses. On the other hand, when taken in excess, it produces sever hepatotoxicity, which is often fatal. Acetaminophen toxicity is one of the most common causes of poisoning worldwide and it is the most common cause of acute liver failure ( Moreover, it is considered a predictable hepatotoxin, where biochemical signs of liver damage become apparent within 24 to 48 hours after the time of overdose (Johnkennedy and Adamma.,2011).
Many natural antioxidants have been tried for therapeutic and protective of liver against acetaminophen toxicity with different rates of success. Rutin is one of the most effective antioxidants. It is a flavonoid of the flavonol-type found in many typical plants, such as buckwheat, passion flower, apple, and tea. Moreover, it is known as vitamin P that is the most abundant flavone in vegetables and fruits (Hosseinzadeh and Nassiri ,2014).
The purpose of the present study was to study the therapeutic role of rutin on acetaminophen -induced hepatotoxicity in rats.
Materials and Methods

Chemicals
Acetaminophen was orally administrated, at a dose of (750mg/kg/b.w.) evry72h daily orally for 21day (Anbarasu et al.,2011) .It was purchased from Sigma chemical Company (USA).
Rutin (RT) is soluble in distilled water and was administrated orally after acetaminophen treatment by the aid of gastric tube (25mg/kg b.wt) daily for 4 weeks (Shenbagam and Nalini .,2010) .
Animals
Male adult albino rats weighting 170-150g were obtained from Animal House of El Salam Farm, Giza-Cairo, Egypt. Animal were housed in metabolic cages at temperature of 24-27°C at 48-54% humidity,12 hours dark/ light cycle and received slandered food and water ad-libitum with fresh supplies presented daily .The experimental procedures complied with guidelines of the Committee on Care and use of Experimental Animal Resources, Ain Shams University, Cairo, Egypt. Experimental design 40 male adult albino rats were allocated into for groups ten for each: Group 1: Control rats which received distilled water. Group 2: Rats treated orally with rutin 25mg/kg b.w daily for 30 day. Group 3: Rats were given acetaminophen (750mg/kg b.w., p.o) every 72h over a period of 21 days then left for 30 days without any treatment Group 4: Rats receiving dose of acetaminophen for 21 days (750mg/kg b.w) every 72 h then orally treated with rutin 25mg/kg b.w daily for 30day.
At the end of the experimental period, the rats were overnight fasted and sacrificed .Blood samples and liver tissue were taken into clean and dry screw capped centrifuge tubes then centrifuged at 3000rpm for 15 minutes in order to separate clear serum samples .They were then stored at -20ºC until used for determination of different biochemical parameters.
Biochemical Analysis
Liver enzymes (Alanin aminotransferase (ALT),aspartate aminotrasferase (AST), determined by a colorimetric method of, γ-glutamyltransferase (GGT) by the method of Szasz and Persjn (1974) were estimated by using commercial kit wpurchased from Randox,U.K.
Total cholesterol (TC), triglycerides (TG),HDL-choleaterol and LDL were determined calorimetr.The activity of superoxide dismutase (SOD) was determined according to Nishikimi et al.,(1972) ; Malondialdehyde (MDA) according to the method of Botsoglou et al.(1994). using commercial kit was purchased from Randox,U.K.
STATISTICAL ANALYSIS
Data were statistically analyzed using analysis of variance (ANOVA) followed by Duncan's multiple range test. SPSS (version 16) statistical software was used for the analysis of data and P < 0.05 was taken as the level of significance
Results
Administration of acetaminophen markedly increased the activity of serum liver enzymes (AST, ALT, GGT) as compared to control group. The present elevation in liver enzymes were significantly decreased (p <0.05) in rutin group (Table 1) .
Furthermore, the hepatotoxicity of acetaminophen was evident from increased levels of TC and TG by about 70% and 100%, respectively and increase in LDL levels accompanied by a marked decrease in the HDL-C level. On the other hand, treatment with rutin for 30 days showed remarkable reduction in the activity of AST, ALT, GGT and TC, TG, HDL & LDL as compared to control group.
Significant decrease of liver SOD was observed in the rats treated with acetaminophen compared to control group. Moreover, the resulting increase in oxidative stress due to acetaminophen was evident by increase in MDA levels. In addition, SOD content was doubled and MDA levels were significantly decreased with rutin administration as compared with the acetaminophen group. 
Discussion
The present study provides evidence of the therapeutic role of rutin against acetaminophen induced hepatotoxicity. Increases in serum levels of ALT,AST,GGT ,TC , LDL and TG besides decrease in serum HDL as a result of acetaminophen administration are attributed to sever hepatic damage and dysfunction ( Amacher ,1998 and Sturgill et al.,1997).
Hepatocyte damage after acetaminophen treatment is an obvious sign of hepatic injury as reflected by the leakage of cellular enzymes into serum (Baldi et al., 1993 and Shenbagam& Nalini et al., 2010).Raised levels of serum transaminases observed may be attributed to increased cell membrane permeability because of oxidative damage. Moreover, the increased activities of GGT in acetaminophen treated rats indicate permeability ,damage and necrosis of hepatocytes (Chen et al.,2014).
Induction of rutin reversed the present alterations and even normalized lipid levels, indicating preservation of cellular integrity and antihyperlipidemic effect (Ashraf et al.,2012). The role of rutin can also be attributed to its antioxidant activity, wheras the toxic effects of acetaminophen are initiated by its highly reactive metabolite, NAPQI. Moreover, acetaminophen overdose saturates detoxification pathways, resulting in GSH depletion. Subsequently, excess NAPQI , binds to cellular molecules (Romero et al.,1998) , lead to lipid peroxidation ,thereby propagating a chain of ROS causing an imbalance between pro-oxidants and antioxidants in body.
